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[57] ABSTRACT 

A motor armature having a simplified assembly comprises 
an inner cylinder and an outer cylinder arranged coaxially, 
and a plurality of pole pieces provided radially at equal 
intervals between the inner and outer cylinders. The inner 
cylinder is formed into a cylindrical shape by curling up in 
the longitudinal direction a first hoop member (band steel) 
formed of a magnetic material and having a predetermined 
thickness and length. The outer cylinder is formed of a 
second hoop member similar to the first hoop member. The 
pole pieces each comprise a wire piece cut from a wire 
formed of a magnetic material and having a coil would 
thereon. One end of each pole piece is welded to one of the 
hoop members and the other end of the pole pieces is welded 
to the other hoop member. 

34 Claims, 12 Drawing Sheets 
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METHOD OF MANUFACTURING 
ARMATURE OF MOTOR USING HOOP 
MEMBER 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a motor armature used in 
motors such as a brushless motor, to a manufacturing 
method thereof and to a motor having the same. 

2. Background Discussion 

Heretofore, as an armature used for a brushless motor and 
the like, there have been known one fabricated by winding 
a coil around an iron core made by laminating a plurality of 
punched steel plates or one fabricated by winding a coil 
around an iron core made by laminating a plurality of 
punched steel plates which are divided into a plurality of 
pieces and by cylindrically connecting each core around 
which the coil is wound. 

However, the armature fabricated by winding the coil 
around the iron core made by laminating a plurality of 
punched steel plates has problems in that its overall structure 
is complicated in general and it is difficult to wind the coil 
around the core. 

Meanwhile, the armature fabricated by winding the coil 
around the iron core made by laminating a plurality of 
punched steel plates which are divided into a plurality of 
pieces and by cylindrically connecting each core around 
which the coil is wound has a problem in that although it is 
easy to wind the coil around the core, the assembly work 
thereof for connecting cylindrically each core piece around 
which the coil is wound is difficult. 

SUMMARY OF THE INVENTION 

Accordingly, it is a primary object of the present invention 
to provide a motor armature whose simplified assembly can 
be facilitated and which can be miniaturized and thinned. 

A secondary object of the present invention is to provide 
manufacturing methods for the armature which facilitate and 
readily automate the assembly thereof. 

In order to achieve the primary object, a motor armature 
of the present invention comprises a plurality of pole pieces 
each comprising a coil wound around a rod made of a 
magnetic material; and a cylinder formed of a magnetic 
material which is fixed with the plurality of pole pieces 
disposed radially at equal intervals at a position spaced from 
the center 5f the cylinder by a predetermined distance on at 
least one side of the center side or the outer periphery side 
thereof. 

The above-mentioned cylinder is formed by curling up a 
hoop member formed of a magnetic material and the rod is 
a wire piece obtained by cutting a wire formed of a magnetic 
material. 

Because the armature of the present invention is simply 
constructed as described above, it allows the assembly work 
to be facilitated and the miniaturization, thinning and reduc- 
tion of cost to be realized, Further, it allows changes in the 
size and structure of the armature to be made readily and 
swiftly. 

In order to achieve the secondary object, a method for 
manufacturing the inventive motor armature comprises a 
first step of creating a plurality of pole pieces each com- 
prising a coil wound around a wire piece 5 formed of a 
magnetic material; a second step of fixing one end of the 
plurality of pole pieces created in the first step to one and the 
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same plane of a first hoop member made of a magnetic 
material at equal intervals; and a third step of creating a 
cylinder attached with pole pieces by curling up the first 
hoop member to which the plurality of pole pieces are fixed 

5 in the second step so that the plurality of pole pieces are 
inside or outside the cylinder. 

Further, in parallel with creating the cylinder attached 
with the pole pieces by curling up the first hoop member to 
which the plurality of pole pieces are attached so that the 

to plurality of pole pieces come outside the cylinder in the third 
step described above, an outer cylinder may be created while 
fixing an exposed end of the each of pole pieces with a 
second hoop member. 

Further, an inventive method for manufacturing the motor 

15 armature comprises a first step of creating a plurality of pole 
pieces each comprising a coil wound around a wire piece 
formed of a magnetic material; and a second step of fixing 
one end of the plurality of pole pieces created in the first step 
either to the inner peripheral face or the outer peripheral face 

20 of a first cylinder formed by curling up a hoop member made 
of a magnetic material radially at equal intervals. 

Further, in the second step described above, it is possible 
to arrange the armature such that a second outer cylinder 
coaxial with first the cylinder having the pole pieces is fixed 

25 with an open end of each of the plurality of pole pieces fixed 
to the first cylinder after creating the first cylinder with the 
pole pieces attached thereto by curling up the hoop member 
so that the plurality of pole pieces come outside. 

Thus, the rod (wire piece) and the hoop members are used 
in the inventive method for manufacturing the armature. 
This allows the automation to be facilitated and to deal with 
changes in the size and structure of the armature swiftly by 
changing the thickness of the wire piece and the thickness of 

35 the hoop member. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is a perspective view showing an embodiment of 
an armature of the present invention. 
^ FIG. 2 is a perspective view showing a structure of a pole 
piece. 

FIG. 3 is a sectional view showing a section of a wire 
piece. 

FIG. 4 is a magnetic characteristic chart of magnetic 
45 materials. 

FIG. 5 is a frequency characteristic chart of the magnetic 
materials. 

FIG. 6 is a frequency characteristic chart of permeability. 
FIG. 7 is a drawing showing steps of a first method for 
50 manufacturing of the armature. 

FIG. 8 is a drawing showing a method for creating the 
pole piece. 

FIG. 9 is a drawing showing another method for creating 
the pole piece. 

55 FIG. 10 is a drawing diagrammatically showing a coil 
winding machine. 

FIG. il is a drawing showing steps of a second method for 
manufacturing of the armature. 
60 FIG. 12 is a drawing showing steps of a third method for 
manufacturing of the armature. 

FIG. 13 is a drawing showing steps of a fourth method for 
manufacturing of the armature. 

FIG. 14 is a drawing showing steps of a fifth method for 
65 manufacturing of the armature. 

FIG. 15 is a section view showing a spindle motor having 
a motor armature as shown in FIG. 1. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENT^) 

Preferred modes of a motor armature of the invention and 
manufacturing methods thereof will be explained below in 
detail with reference to FIGS. 1 through 13, 

FIG. 1 is a perspective view of the armature according to 
a first preferred embodiment 

As shown in FIG. 1, this armature is constructed by 
disposing coaxially an inner cylinder 1 and an outer cylinder 
2 and by providing a plurality of pole pieces 3 radially at 
equal intervals between the inner cylinder 1 and the outer 
cylinder 2. 

Trie inner cylinder 1 is formed into a cylindrical shape by 
curling up in the longitudinal direction a hoop member 
(band steel) which is formed of a magnetic material and 
which has a predetermined thickness and length and by 
jointing the both ends thereof by welding or the like. 

Similarly to the inner cylinder 1, the outer cylinder 2 is 
formed into a cylindrical shape by curling up in the longi- 
tudinal direction a hoop member (band steel) which is 
formed of a magnetic material and which has a predeter- 
mined thickness and length and by jointing the both ends 
thereof by welding or the like. 

As shown in FIG. 2, the pole piece 3 consists of a wire 
piece 5 obtained by cutting a wire (wire rod) which is made 
of a magnetic material and which has a predetermined 
thickness into a predetermined length and a coil 4 wound 
around the wire piece 5. One end of the wire piece 5 is fixed 
to the outer peripheral face of the inner cylinder 1 by 
welding or the like and the other end of the wire piece 5 is 
fixed to the inner peripheral face of the outer cylinder 2. 

While the plurality of pole pieces 3 are provided between 
the inner cylinder 1 and the outer cylinder 2, the number 
thereof is determined depending on the design and specifi- 
cations of the motor, in which the armature is to be used and 
may be, for instance, three, six, eight, nine or twelve, 

Because the wire piece 5 is obtained by cutting a wire and 
its cross-sectional shape is the same (circular) in the longi- 
tudinal direction, there is a merit in that the coil 4 can be 
readily wound by a coil winding machine. However, the 
shape of the wire piece 5 is not limited only to such shape, 
and it is possible to provide fixing sections like convex 
sections at the both ends thereof so as to insert the convex 
sections to fixing holes provided on the inner cylinder 1 and 
the outer cylinder 2. 

Further, the sectional shape of the wire piece 5 in the 
longitudinal direction is not limited to circular, and it may 
instead be triangular or square, for example. Still more, the 
wire piece 5 may be formed by laminating thin plate-like 
members. 

Next, the internal structure of the wire piece 5 will be 
explained with reference to FIG. 3. 

The wire piece 5 is composed of a center layer 5A whose 
section is circular and a skin layer 5B which is formed so as 
to have a constant thickness around the center layer 5 A. 

The center layer 5 A is made of low carbon steel or pure 
iron which are magnetic materials having high saturation 
magnetic flux density. The skin layer 5B is made of Fe — Co 
alloy, Fe — Ni alloy or amorphous alloy which are magnetic 
materials having high magnetic permeability and causing 
less iron loss. The reason why the wire piece 5 is composed 
of the two layers, using the magnetic materials having 
different natures, will be explained below. 

FIG. 4 is a magnetic characteristic chart of various 
magnetic materials. FIG. 5 is a frequency characteristic chart 
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of iron loss the magnetic materials. FIG. 6 is a frequency 
characteristic chart of permeability of the magnetic materi- 
als. According to FIG. 4, when the strength of magnetic field 
is determined in order of a, b, c, d and e, the flux density 

5 corresponding to that is determined accordingly. 

When the armature of the present embodiment is used in 
a motor, there is no substantial difference in the iron loss of 
the various magnetic materials in activating the motor 
because alternating frequency is low as shown in FIG. 5. 

10 Accordingly, the pure iron and silicon steel, which can be 
readily worked, are well suited. Further, because a large 
torque is required in activating the motor and a large current 
flows through the coil, increasing the strength of the mag- 
netic field, the pure iron and the silicon steel, which are the 
magnetic materials having the high saturation magnetic flux 

15 density as shown in FIG. 4, are well suited. 

When the motor rotates at high speed after the activation 
on the other hand, the alternating frequency of the magnetic 
flux becomes high. In this case, although the iron loss of the 
pure iron and the like increases remarkably in correspon- 

20 dence to the increase of the frequency, the iron loss of the 
amorphous alloy and the like does not increase so much in 
correspondence to the increase of the frequency, and the 
Fe — Co alloy, Fe — Ni alloy or amorphous alloy are well 
suited. Further, as the strength of the magnetic field is 

25 reduced, because the current flowing through the coil 
decreases during the high speed rotation of the motor after 
the activation, a material having relatively high saturation 
magnetic flux density is suited, even though the strength of 
the magnetic field is small, like the Fe — Co alloy, Fe — Ni 

30 alloy or amorphous alloy as shown in FIG. 4. 

Thus, the magnetic materials suited as the wire piece 5 are 
mutually contradictory in activating the motor and in rotat- 
ing it at high speed after the activation and it is difficult to 

35 cover the whole range from the activation to the high speed 
rotation of the motor by use of a single one of the magnetic 
materials. Therefore, it is conceivable to combine the two 
materials having different characteristics. 
In addition, during the high speed rotation of the motor 

^ after the activation, the alternating frequency of the mag- 
netic flux is high so that it causes a skin effect of the 
magnetic flux. As result, the magnetic flux density of the 
wire piece 5 on the skin side increases so that the wire piece 
5 undergoes less iron loss at the center side thereof and large 

AC iron loss at the skin side thereof. 

45 

Accordingly, it is preferable to make the skin side of the 
wire piece 5 by the Fe — Co alloy, Fe — Ni alloy or amor- 
phous alloy which experiences less iron loss even when the 
frequency is high, as shown in FIG. 5, in order to minimize 

50 the large iron loss at the skin side caused by the skin effect. 
Then, it is preferable to make the center layer 5A of the 
wire piece 5 by the low carbon steel or pure iron, which are 
magnetic materials having high saturation magnetic flux 
density, and to make the skin layer 5 B by the Fe — Co alloy, 

55 Fe — Ni alloy, or amorphous alloy which are the magnetic 
materials having high magnetic permeability and causing 
less iron loss. 

By composing the wire piece 5 as described above, a loss 
caused by the iron loss may be reduced across the whole 

60 range from activation to high speed rotation of the motor. It 
also allows a magnetic flux necessary for driving to be 
obtained mainly by the center layer SA part in activating the 
motor and a magnetic flux necessary for rotation to be 
obtained mainly by the skin part 5A in rotating the motor at 

65 high speed. 

Further, the iron loss caused by the skin effect of the 
magnetic flux may be reduced even if a number of rotation 
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of the motor is increased from several thousands of rpm to 
ten or more thousands of rpm by composing the wire piece 
5 as described above. 

The armature of the present mode constructed as 
described above may be used by combining either an inner 
rotor or an outer rotor made of permanent magnet for 
example. 

Further, the armature of the present invention may be 
constructed so that the outer cylinder 2 is removed from the 
armature shown in FIG. 1 (armature which is composed of 
the pole pieces 3 and the inner cylinder 1). In this case, the 
armature is used by combining with an outer rotor. 

Still more, the armature of the present invention may be 
constructed so that the inner cylinder 1 is removed from the 
armature shown in FIG. 1 (armature which is composed of 
the pole pieces 3 and the outer cylinder 2). In this case, the 
armature is used by combining with an inner rotor. 

Methods for manufacturing the armature constructed as 
described above will be explained below. 

FIGS. 7(A)-7(C) are is a process drawings for explaining 
a first method for manufacturing the armature. 

In the first manufacturing method, the coil 4 is wound as 
described later around the wire pieces 5 which are obtained 
by cutting a wire made of a magnetic material into a 
predetermined length to create the plurality of pole pieces 3 
as shown in FIG. 7(A). Here, six pole pieces 3 are created. 

Next, one end of each wire piece 5 of the plurality of pole 
pieces 3 is fixed to a first hoop member 11 which has been 
cut into a predetermined length beforehand at equal intervals 
by joint means such as spot welding or caulking as shown in 
FIG. 7(B). 

Then, in parallel with creating the inner cylinder by 
winding the first hoop member 11 around a core 12, each of 
the other end of the wire piece 5 of the pole pieces 3 is fixed 
to a second hoop member 13 by means of spot welding or 
caulking to create the outer cylinder as shown in FIG. 7(C). 
Then, the armature as shown in FIG. 1 is completed. 

It is noted that in FIG. 7(C), the inner cylinder may be 
created in advance by curling up the first hoop member 11 
on which the pole pieces 3 are fixed and the outer cylinder 
may be created thereafter by curling up the hoop member 13 
as described above. 

It is noted that although the pole piece 3 is created by 
winding the coil 4 around the wire piece 5 which has been 
cut in advance in FIG. 7(A), it is also possible, instead of 
that, to wind the coil 4 at the edge of the continuous wire in 
advance and to cut the wire into the length of the wire piece 
5 after winding the coil 4. 

Further, although the one end of the pole piece 3 is fixed 
to the first hoop member 11 which has been cut in advance 
in FIG. 7(B), it is also possible, instead of that, to fix one end 
of the plurality of pole pieces 3 to the first hoop member 11 
and to cut the hoop member after finishing the fixation 

Next, a method for creating the pole pieces 3 by winding 
the coil around the wire piece explained in FIG. 7(A) will be 
explained. 

FIG. 8 is a drawing diagrammatically showing an 
embodiment of a method for creating a three-phase coil by 
using three coil winding machines. In this case, the winding 
directions of the six pole pieces are all the same. Then, a star 
connection or a delta connection is made after that. 

FIG. 9 is a drawing diagrammatically showing an 
embodiment of a method of creating the three-phase coil by 
using the coil winding machine. In this case, the three poles 
of each phase of A, B and C are wound forward, backward 
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and forward. A delta connection is made by hooking two 
spots to connect the beginning and the end of the winding as 
shown in FIG. 9. 

FIG. 10 is a drawing diagrammatically showing a coil 

5 winder 20 for winding the coil 4 around the wire piece 5. 
This coil winder 20 comprises a cylindrical base 21, a 
cylindrical winding section 22 which continues therefrom 
and bifurcates to the left side of the figure and a balance 
section 23 which bifurcates to the right side of the figure. It 

10 is constructed so that the whole device moves forward and 
back while turning. 

In winding the coil 4 around the wire piece 5, the coil 4 
is discharged from an opening at the edge of the winding 
section 22 via the base 21 and the winding section 22 and the 

15 whole coil winder 20 moves forward or back while turning. 
Thereby, the discharged coil 4 is wound around the wire 
piece 5. It is noted that the balance section 23 takes a balance 
when the winding section 22 turns. 

20 By the way, the frequency of rotation of the coil winding 
machine is around 3000 rpm at most in winding a coil 
around a prior art armature by means of a special coil 
winding machine because the structure of the armature is 
complicated. 

25 However, since the wire piece 5 of the present embodi- 
ment is a rod whose section is circular in the longitudinal 
direction, there is a merit in that the frequency of rotation of 
the coil winding machine may be increased up to 50,000 to 
60,000 rpm in winding the coil 4 by the above-mentioned 

30 coil winding machine. 

Next, a second method for manufacturing the armature 
will be explained with reference to process drawings shown 
in FIGS. 11(A)-11(D). 

The second manufacturing method is the same with the 

35 first manufacturing method up to the steps of creating the 
plurality of pole pieces 3 in which the coil 4 is wound around 
the wire piece 5 and of fixing one end of the wire piece 5 of 
the plurality of pole pieces 3 to the hoop member 11 at equal 
intervals (see FIGS. 11(A) and 11(B)). 

40 Next, when the hoop member 11 is curled up by winding 
around the core and the both ends thereof are jointed by 
welding or the like, the inner cylinder 1 on which the pole 
pieces 3 are disposed radially is created as shown in FIG. 

45 11(C >' 

Then, when the outer cylinder 2 made of the hoop 
member is disposed coaxially with the inner cylinder 1 as 
shown in FIG. 11(D), the inner peripheral face of the outer 
cylinder 2 contacts with each other end of the wire piece of 

SQ the pole piece 3. Each other end of each wire piece is then 
jointed with the inner peripheral face thereof by means of 
spot welding or the like, thus completing the armature as 
shown in FIG. 1. 

The armature thus created by the second manufacturing 

S5 method may be used in combination either with an inner 
rotor or an outer rotor. The armature in the state in FIG. 
11(C) may be used in combination with the outer rotor. 

Next, a third method for manufacturing the armature will 
be explained with reference to process drawings shown in 

60 PIG. 12. 

The third manufacturing method is the same with the first 
manufacturing method up to the steps of creating the plu- 
rality of pole pieces 3 in which the coil 4 is wound around 
the wire piece 5 and of fixing one end of the wire piece 5 of 
65 the plurality of pole pieces 3 at equal intervals to a hoop 
member 14 cut into a predetermined length in advance (see 
FIGS. 12(A) and 12(B)). 
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Next, when the hoop member 14 is curled up by winding 
around the core so that each pole piece 3 comes inside and 
the both ends thereof are jointed by welding or the like, a 
cylinder in which the pole pieces 3 are fixed so as to head 
the center is created as shown in FIG. 12(C). Thus, the 
armature which can be used in combination with the inner 
rotor is completed. 

Next, a fourth method for manufacturing the armature 
will be explained with reference to process drawings shown 
in FIG. 13. 

The fourth manufacturing method is the same with the 
first manufacturing method up to the step of creating the 
plurality of pole pieces 3 in which the coil 4 is wound around 
the wire piece 5 (see FIG. 13(A)). 

Next, one end of the wire piece 5 of the plurality of pole 
pieces 3 is fixed radially at equal intervals to the outer 
peripheral face of the inner cylinder 1 formed by curling up 
the hoop member as shown in FIG. 13(B) by means of spot 
welding or caulking. 

Next, as shown in FIG. 13(C), when the outer cylinder is 
formed while fixing each other end of the wire piece 5 of the 
pole piece 3 to the hoop member 13 by means of spot 
welding or caulking, the armature as shown in FIG. 1 is 
completed. 

It is noted that the plurality of pole pieces 3 in which the 
coil 4 is wound around the wire piece 5 are created and the 
wire piece 5 of the plurality of pole pieces 3 are fixed to the 
outer peripheral face of the inner cylinder 1 which has been 
formed by curling up the hoop member in the fourth method. 

However, it is also possible to create the armature in the 
state of FIG. 13(B) by fixing the plurality of wire pieces 5 
to the hoop member in advance at equal intervals, by 
creating the inner cylinder 1 by curling up the hoop member 
on which the wire pieces 5 are fixed and by winding the coil 
4 to each wire piece 5 fixed to the inner cylinder 1 at equal 
intervals. 

Next, a fifth method for manufacturing the armature will 
be explained with reference to process drawings shown in 
FIG. 14. 

Tne fifth manufacturing method is the same with the 
fourth manufacturing method up to the step of creating the 
plurality of pole pieces 3 in which the coil 4 is wound around 
the wire piece 5 (see FIG. 14(A)). 

Next, one end of the wire piece 5 of each pole piece 3 is 
jointed to the inner peripheral face of the outer cylinder 2 
created by curling up the hoop member so that each pole 
piece 3 heads the center by means of spot welding or 
caulking as shown in FIG. 14(B). 

Next, when the inner cylinder 1 made of the hoop member 
is disposed coaxially with the outer cylinder 2 as shown in 
FIG. 14(C), the outer peripheral face of the inner cylinder 1 
contacts with each other end of the wire piece of the pole 
piece 3. Then, each other end of each wire piece is jointed 
with the outer peripheral face by means of spot welding or 
caulking, thus completing the armature as shown in FIG. 1. 

FIG. 15 is a sectional view of a high speed spindle motor 
using a motor armature shown in FIG. 1. 

a stator 31 which is formed by winding wirings around an 
iron core, namely, a motor armature is mounted at a 
position facing the magnet 32 mounted on the inner 
circumferential surface of the bottomed rotor 33 on the 
outer circumferential side of the stationary base 34. 

In this embodiment, there is provided a stationary basell. 

A central hole 35 is formed at the center of the stationary 
basell a lower portion of cylindrical stationary shaft 36 is 
press-fitted into the central hole 35. 
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A central hole 35 is formed at the center of the stationary 
base 34. A lower portion of a cylindrical stationary shaft 13 
is press-fitted into the central hole 35. 

As shown in FIG. 15, a flange disc 37 for the bearing is 
5 provided coaxially with the stationary shaft 36 in the upper 
portion of the stationary shaft 36. Although this flange disc 
15 is formed integrally with the stationary shaft 36, instead 
thereof, the flange disc 37 may be formed discretely from the 
stationary shaft 36 and may be coupled therewith by a 
suitable means. 

An oil feed hole 38 for feeding oil is provided in the axial 
direction of the inner central portion of the stationary shaft 
36. An opening of the oil feed hole 38 may be covered by 
a sealing cover 39 after the replenishment of the oil. 

An outer circumferential surface of the flange disc 37 is 
15 formed as a radial dynamic pressure bearing portion 37/ for 
supporting in the radial direction the rotary member com- 
posed of a bottomed rotor 33 and a thrust retaining portion 
40. 

The top surface and the bottom surface of the flange disc 
20 37 are formed into thrust dynamic pressure bearing portions 
37a and 37c, respectively, for supporting in the axial direc- 
tion the rotary member composed of the bottomed rotary 33 
and the thrust retaining portion 40, 

Because the armature of the present invention is struc- 
2 S tured as described above, the assembly works can be 
facilitated, it can be miniaturized and thinned and its cost 
can be reduced. In addition to that, it allows to deal with 
changes in size and structure thereof flexibly when there is 
such change. 

30 Further, because the rod (wire piece) and the hoop mem- 
bers are used in the manufacturing methods of the inventive 
armature, it facilitates the automation and allows to deal 
with changes in size and structure of the armature swiftly 
where there is such change by changing the thickness of the 

35 wire piece or the thickness of the hoop member. 
What is claimed is: 

1. A method for manufacturing a motor armature, com- 
prising the steps of: 
a first step of creating a plurality of pole pieces each 
4Q comprising a coil wound around a wire piece formed of 
a magnetic material; 
a second step of fixing a first end of each of the plurality 
of pole pieces created in the first step to a first surface 
of a hoop member formed of a magnetic material such 
45 that the pole pieces are spaced by equal intervals by 
welding; 

a third step of creating a cylinder attached to the pole 
pieces by curling up the hoop member to which the 
plurality of pole pieces are fixed in the second step into 

50 the cylinder so that the plurality of pole pieces are fixed 
to the cylinder such that the cylinder is an inner 
cylinder of the motor armature; and 
a fourth step of forming an outer cylinder simultaneously 
with formation of the inner cylinder by attaching a 

55 second end of each of the pole pieces to a second hoop 
member by welding and curling up the second hoop 
member into the outer cylinder simultaneously with the 
step of curling up the hoop member forming the inner 
cylinder. 

60 2. A method for manufacturing a motor armature accord- 
ing to claim I; wherein the step of attaching the second end 
of each of the pole pieces to the second hoop member 
comprises the step of successively attaching the second end 
of respective pole pieces to the second hoop member while 

65 curling the first hoop member and the second hoop member. 
3. A method for manufacturing a motor armature accord- 
ing to claim 1; wherein the wire piece of each of the pole 
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pieces comprises an inner core formed of a magnetic mate- 
rial having a high saturation magnetic flux density and a skin 
layer formed around the inner core comprising a magnetic 
material having a lower saturation magnetic flux density 
than the core and having higher magnetic permeability than 
the core, so that the pole pieces formed from the magnetic 
wire rod undergo a low iron loss when used in the motor. 

4. A method for manufacturing a motor armature accord- 
ing to claim 3; wherein the inner core comprises one of low 
carbon steel and pure iron. 

5. A method for manufacturing a motor armature accord- 
ing to claim 3; wherein the skin layer comprises one of 
Fe — Co alloy, Fe — Ni alloy and amorphous alloy. 

6. A method for manufacturing a motor armature accord- 
ing to claim 1; wherein the wire piece has a circular cross 
section. 

7. A method for manufacturing a motor armature accord- 
ing to claim 1; wherein the step of forming the plurality of 
pole pieces comprises the steps of winding a coil around a 
single piece of magnetic wire rod and cutting the single 
piece of wire rod with the coil thereon into a plurality of 
segments each comprising an individual pole piece. 

8. A method for manufacturing a motor armature accord- 
ing to claim 1; wherein the step of forming the plurality of 
pole pieces comprises the steps of cutting a magnetic wire 
rod into a plurality of individual pieces and successively 
winding a single wire formed of a magnetic material around 
the individual pieces to form a coil around each of the 
pieces. 

9. A method for manufacturing a motor armature accord- 
ing to claim 1; wherein the step of forming the plurality of 
pole pieces comprises the steps of cutting a magnetic wire 
rod into a plurality of pieces, successively winding a wire 
formed of a magnetic material around the individual pieces 
to form a coil around each of the pieces, the wire being 
wound in opposite directions in successive pieces, and 
hooking and pulling the wire from selected coils to obtain 
connections for a multi-phase armature. 

10. A method for manufacturing a motor armature accord- 
ing to claim 1; wherein the step of forming the plurality of 
pole pieces comprises the steps of cutting a magnetic wire 
rod into a plurality of pieces, winding a plurality of wires 
formed of a magnetic material around selected pieces of 
magnetic wire, so that each piece has a coil formed of a 
single wire wound therearound, to form a multi-phase arma- 
ture. 

11. A method for manufacturing a motor armature accord- 
ing to claim 1; wherein the step of creating a plurality of pole 
pieces comprises the step of winding a magnetic wire around 
a plurality of wire pieces by use of a winding device having 
a wire feed tube which branches into a pair of tubes 
including a wire output tube, wherein the wire pieces are 
disposed between the pair of tubes while the winding device 
undergoes angular displacement so as to wind the magnetic 
wire around the wire pieces. 

12. A method for manufacturing a motor armature, com- 
prising the steps of: 

a first step of creating a plurality of pole pieces each 
comp rising a coil wound around a wire piece formed of 
a magnetic material; 

a second step of fixing a first end of each of the plurality 
of pole pieces created in the first step to an outer 
peripheral surface of a cylinder formed by curling up a 
hoop member formed of a magnetic material radially at 
equal intervals such that the cylinder is an inner cyl- 
inder of the motor armature; and 

forming an outer cylinder coaxial with the inner cylinder 
attached to the pole pieces by fixing a second end of 
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each of the plurality of pole pieces to the outer cylinder 
after creating the inner cylinder attached to the first end 
of each of the pole pieces by curling up the hoop 
member so that the plurality of pole pieces are fixed to 
5 the outer peripheral surface of the hoop member in the 
second step. 

13. A method for manufacturing a motor armature accord- 
ing to claim 12; wherein the wire piece of each of the pole 
pieces comprises an inner core formed of a magnetic mate- 
in rial having a high saturation magnetic flux density and a skin 

layer formed around the inner core comprising a magnetic 
material having a lower saturation magnetic flux density 
than the core and having higher magnetic: permeability than 
the core, so that the pole pieces formed from the magnetic 
15 wire rod undergo a low iron loss when used in the motor. 

14. A method for manufacturing a motor armature accord- 
ing to claim 13; wherein the inner core comprises one of low 
carbon steel and pure iron. 

15. A method for manufacturing a motor armature accord- 
20 ing to claim 13; wherein the skin layer comprises one of 

Fe — Co alloy, Fe — Ni alloy and amorphous alloy. 

16. A method for manufacturing a motor armature accord- 
ing to claim 12; wherein the wire piece has a circular cross 
section. 

25 17. A method for manufacturing a motor armature accord- 
ing to claim 12; wherein the step of forming the plurality of 
pole pieces comprises the steps of winding a coil around a 
single piece of magnetic wire rod and cutting the single 
piece of wire rod with the coil thereon into a plurality of 

30 segments each comprising an individual pole piece. 

18. A method for manufacturing a motor armature accord- 
ing to claim 12; wherein the step of forming the plurality of 
pole pieces comprises the steps of cutting a magnetic wire 
rod into a plurality of individual pieces and successively 

35 winding a single wire formed of a magnetic material around 
the individual pieces to form a coil around each of the 
pieces. 

19. A method for manufacturing a motor armature accord- 
ing to claim 12; wherein the step of forming the plurality of 

40 pole pieces comprises the steps of cutting a magnetic wire 
rod into a plurality of pieces, successively winding a wire 
formed of a magnetic material around the individual pieces 
to form a coil around each of the pieces, the wire being 
wound in opposite directions in successive pieces, and 

45 hooking and pulling the wire from selected coils to obtain 
connections for a multi-phase armature. 

20. A method for manufacturing a motor armature accord- 
ing to claim 12; wherein the step of forming the plurality of 
pole pieces comprises the steps of cutting a magnetic wire 

50 rod into a plurality of pieces, winding a plurality of wires 
formed of a magnetic material around selected pieces of 
magnetic wire, so that each piece has a coil formed of a 
single wire wound therearound, to form a multi-phase arma- 
ture. 

55 21. A method for manufacturing a motor armature accord- 
ing to claim 12; wherein the step of creating a plurality of 
pole pieces comprises the step of winding a magnetic wire 
around a plurality of wire pieces by use of a winding device 
having a wire feed tube which branches into a pair of tubes 
60 including a wire output tube, wherein the wire pieces are 
disposed between the pair of tubes while the winding device 
undergoes angular displacement so as to wind the magnetic 
wire around the wire pieces. 
22. A method for manufacturing a motor armature com- 
65 prising the steps of: 

forming a plurality of pole pieces by winding a coil 
around a magnetic wire piece; 
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attaching a first end of each of the pole pieces to a first 29. A method for manufacturing a motor armature accord- 
surface of a hoop member formed of a magnetic ing to claim 22; wherein the step of forming the plurality of 
materia]; pole pieces comprises the steps of cutting a magnetic wire 

curling the hoop member having the pole pieces attached rod into a plurality of pieces, successively winding a wire 

thereto into a cylinder so that the pole pieces are fixed 5 formed of a magnetic material around the individual pieces 

to the outside of the cylinder so that the cylinder is an to form a coil around each of the pieces, the wire being 

inner cylinder; and wound in opposite directions in successive pieces, and 

attaching an outer cylinder to a second end of the pole hooking and pulling the wire from selected coils to obtain 

pieces. connections for a multi-phase armature. 

23. A method for manufacturing a motor armature accord- 10 30. A method for manufacturing a motor armature accord- 
ing to claim 22; wherein the wire piece of each of the pole ing to claim 22; wherein the step of forming the plurality of 
pieces comprises an inner core formed of a magnetic mate- p 0 le pieces comprises the steps of cutting a magnetic wire 
rial having a high saturation magnetic flux density and a skin rod into a p i ura iit y of pieces, winding a plurality of wires 
layer formed around the inner core comprising a magnetic formcd of a magne tic material around selected pieces of 
material having a lower saturation magnetic flux density magnetic wirej ^ mat each pieoe has a mik formed of a 
than the core and having higher magnetic permeability than single wire woimd therearound, to form a multi-phase arma- 
the core, so that the pole pieces formed from the magnetic 

wire rod undergo a low iron loss when used in the motor. ~1 A , . , n „ . 

_...f. c ^ ' * x- _j 31. A method for manufacturing a motor armature accord- 

24. Amethodformanufactunngamotor armature accord- , . . . . . . r . u , 

. i • l • iL * M ri 20 mg to claim 22: wherein the step of fixing each of the pole 

ing to claim 23; wherein the inner core comprises one of low . , , , r . * . c 

carbon steel and pure iron. P ieces t0 lbe hoo P member com P rises one of lhe ste P of s P° l 

25. Amethod for manufacturing a motor armature accord- we!din S the P° Ie P ieces to the hoo P member and adherin g 
ing to claim 23; wherein the skin layer comprises one of P ole P ieces t0 the hoo P member. 

Fe— Co alloy, Fe— Ni alloy and amorphous alloy. 32 * A method for manufacturing a motor armature accord- 

. 26. A method for manufacturing a motor armature accord- 25 to claim wherein the step of curling the hoop member 

ing to claim 23; wherein the wire piece has a circular cross fe performed before the step of attaching a first end of the 

section. P°l e pieces thereto. 

27. A method for manufacturing a motor armature accord- 33. A method for manufacturing a motor armature accord- 
ing to claim 22; wherein the step of forming the plurality of ing to claim 22; wherein the step of curling the hoop member 
pole pieces comprises the steps of winding a coil around a 30 is performed after the step of attaching a first end of the pole 
single piece of magnetic wire rod and cutting the single pieces thereto. 

piece of wire rod with the coil thereon into a plurality of 34. A method for manufacturing a motor armature accord - 

segments each comprising an individual pole piece. ing to claim 33; wherein the outer cylinder comprises a 

28. Amethod for manufacturing a motor armature accord- curled up second hoop member, and the step of attaching an 
ing to claim 22; wherein the step of forming the plurality of 35 outer cylinder to the pole pieces comprises the step of 
pole pieces comprises the steps of cutting a magnetic wire successively attaching the pole pieces to the second hoop 
rod into a plurality of individual pieces and successively member and curling the second hoop member in parallel 
winding a single wire formed of a magnetic material around with the step of curling the first hoop member. 

the individual pieces to form a coil around each of the 

pieces. ♦ ♦ * + * 
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